The name Bacteroides melaninogenicus subsp. macacae is proposed for a subspecies to accommodate strains of gram-negative, anaerobic, catalase-producing rods which produce black colonies on blood agar plates. The organisms weakly ferment galactose, glucose, lactose, and mannose and exhibit no fermentation of 24 other carbohydrates. The metabolic acid end products formed in peptoneyeast extract-glucose broth cultures include acetic, propionic, isobutyric, butyric, isovaleric, and succinic acids. Nonhuman primate models are commonly used in periodontal disease research (1). During studies of experimental periodontitis in stumptailed macaques (Macaca arctoides), our laboratory repeatedly isolated a large number of previously undescribed Bacteroides melaninogenicus strains.
Nonhuman primate models are commonly used in periodontal disease research (1). During studies of experimental periodontitis in stumptailed macaques (Macaca arctoides), our laboratory repeatedly isolated a large number of previously undescribed Bacteroides melaninogenicus strains.
This paper reports on the biochemical and immunological properties of these strains and contains a proposal that the organisms be classified as a distinct subspecies of B. melaninogenicus. A study on the prevalence of this organism in relationship to monkey periodontal disease appears elsewhere (7).
MATERIALS AND METHODS
Bacterial strains. Six strains (MD1-17,7728-L6C, 7728-R6D, 7511-L6C, 7511-L6D, and 7511-R6B) which were isolated from five periodontal pockets in three M. arctoides females were studied. The isolation and preliminary characterization followed procedures previously described (7). The cultures were maintained on Trypticase soy agar (BBL Microbiology Systems) supplemented with 10% rabbit blood, 0.0005% hemin, and O.ooOo5% menadione (TSB plates). Cultures were incubated at 37OC in an anaerobic chamber (Coy Manufacturing Co., Ann Arbor, Mich.) with 85% Ar, 10%
Methods. The following biochemical tests were performed according to the procedures outlined in the Virginia Polytechnic Institute and State University Anaerobe Laboratory Manual (3): acetylmethylcarbinol production, arginine hydrolysis, growth in the presence of 2% oxgall, carbohydrate fermentation, catalase production (0.5 ml of 3% H202 added to 0.5 ml of a peptone-yeast extract [PY] broth [3] culture containing no hemin), esculin hydrolysis, gas production H2, and 5% C02.
in PY-glucose agar deeps, gelatin liquefaction, indole production, milk reactions, nitrate reduction, pyruvate utilization, starch hydrolysis, threonine utilization, growth in the presence of Tween 80, urease production, and volatile and nonvolatile metabolic acid end products. H2S production from 0.3% L-cysteine was tested by using lead acetate paper. Hemagglutination activity was determined by a slide test, using washed 3% sheep erythrocytes as described by Slots and Genco (6) The formation of antigen-antibody complexes was determined by an agar gel diffusion method, using 1.2% agarose (Seakem) in 0.033 ionic strength Verona1 buffer, pH 8.6. A satellite pattern well arrangement was utilized (see Fig. 2 ). Approximately 60 pl of unabsorbed, undiluted antiserum was placed in the center well. The peripheral wells each contained 15 p1 of bacterial sonic extract. Negative controls consisted of normal rabbit sera, which did not produce detectable precipitin bands. Test plates were stored at room temperature in a moist environment for 24 h before reading.
After the immunization schedule recommended by McCarty and Lancefield (5), antisera specific to the B. melaninogenicus strains were prepared by immunizing New Zealand white rabbits against whole, live bacterial cells harvested from Todd-Hewitt broth (BBL) cultures. A 1.0-ml amount of washed bacterial suspension, resuspended into 1/10 the initial volume, was injected via the marginal ear vein on 3 successive days; this was followed by a rest period of 4 days. This immunization schedule was followed for 4 weeks, and then trial bleeding and exsanguination by cardiac puncture were performed.
Bacterial sonic extract was obtained by using a Heat 
RESULTS
The six strains examined gave similar results in the tests performed.
Morphology and growth characteristics.
The cells were obligately anaerobic, gram negative, nonmotile, nonsporefonning, non-hemagglutinating, coccoid to rod shaped and about 0.5 by 1.0 to 1.5 pm in PY-glucose broth cultures and on TSB plates (Fig. 1) .
After incubation for 5 days on TSB plates, the colonies were 0.5 to 1.5 mm in diameter, circular, convex, entire, nonhemolytic, opaque, and grayish-green, turning black with prolonged incubation. The grayish-green shine weakened with repeated subcultivation. The black pigment developed considerably faster on rabbit blood than on sheep blood.
Py-glucose broth cultures were turbid with a smooth sediment. Menadione at 1 pg/ml enhanced growth in PY-glucose broth cultures. Growth was not affected or was only slightly enhanced by the addition of O.O005% hemin, 0.3% formate-0.3% hmarate, and 0.02% Tween 80. No or negligible growth occurred with 10% COn in air and with 2% oxgall.
Biochemical characteristics. The biochemical properties of the six strains studied are summarized in Tables 1 and 2 
DISCUSSION
The six monkey isolates examined were nonsporulating, gram-negative, anaerobic rods which produced black colonies, characteristics typical of the B. asaccharolyticus-B. melaninogenicus group (2). The finding that the monkey strains did ferment galactose, glucose, lactose, and mannose, although weakly, suggests that they are members of B. melaninogenicus (2) . The monkey strains differ from B. asaccharoZyticus not only in their fermentation of carbohydrates but also by producing catalase and forming relatively large amounts of acetic and propionic acids in glucose broth cultures. Furthermore, the monkey isolates exhibit no hemagglutination of sheep erythrocytes, in contrast to oral strains of B. asaccharolyticus (6) . In addition, serological examinations revealed distinct antigenic differences between the monkey strains and the oral and nonoral strains of B. asaccharolyticus.
When compared with the three currently recognized subspecies of B. melaninogenicus (3), the monkey strains exhibited several phenotypic properties similar to those of B. melaninogenicus subsp. levii. They both fail to ferment most carbohydrates and only weakly ferment glucose and lactose. They produce the same acid end products from glucose fermentation, although in differing quantities. Butyric acid and isovaleric acid constitute less than 1 meq/100 ml of glucose fermentation medium for the monkey strains and more than 1 meq/100 ml for B. melaninogenicus subsp. levii (3). The monkey strains also differ from B. melaninogenicus subsp. levii by being catalase positive and indole positive and by their antigenic composition.
Major differences exist between the monkey strains and B. melaninogenicus subsp. intermedius and B. melaninogenicus subsp. melaninogenicus. For example, strains of these two subspecies fail to produce significant amounts of propionic acid and butyric acid in glucose broth cultures, and they ferment several carbohydrates (3) not fermented by the tested monkey isolates. Distinct antigenic differences also exist between the monkey strains and B. melaninogenicus subsp. intermedius and B. melaninogenicus subsp. melaninogenicus.
In conclusion, the monkey strains described here differ physiologically and immunologically from B. asaccharolyticus and from the currently recognized subspecies of B. melaninogenicus. These strains appear to belong to a new subspecies of B. melaninogenicus, for which we propose the name B. melaninogenicus subsp. macacae (macaxae. M. L. fem. n. Macaca generic name of macaque; M. L. gen. n. macacae of macaque). The type strain of this subspecies is 7728-L6C (= American Type Collection strain 33141).
